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(54) METHOD FOR MANUFACTURING CERAMIC GREEN SHEET AND CERAMIC 
ELECTRONIC PARTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a ceramic green 
sheet without building up a crack and capable of making a thick layer in case that a 
aqueous solvent is used. 

SOLUTION: In the method for manufacturing the ceramic green sheet that forms the 
ceramic sheet on a substrate by using a dielectric paint, the method for manufacturing the 
ceramic green sheet is characterized in that the substrate at least satisfies any property 
selected from the group consisting of permeability of larger than 0 g/cm2s and smaller 
than 2 g/cm2s, a gas cavity diameter of longer than 0.5 jam and shorter than 1 1 jam and a 
gas cavity amount of more than 0.05 cc/g and less than 0.63 cc/g. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of a ceramic green sheet that it is the manufacture approach of 
the ceramic green sheet which forms a ceramic green sheet on a base using a dielectric coating, and 
said base is characterized by the thing of the following property for which either is satisfied at least, 
coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 
diameter:0.5micrometer ~ super- — less than 1 1 micrometers and amount of pores:0.05 cc/g — super- 

— less than 0.63 cc/g. 

[Claim 2] The manufacture approach of a ceramic green sheet according to claim 1 that said base is 
characterized by satisfying the following property. 

coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 
diameter:0.5micrometer — super- — less than 1 1 micrometers and amount of pores:0.05 cc/g ~ super- 

— less than 0.63 cc/g. 

[Claim 3] The manufacture approach of a ceramic green sheet according to claim 1 or 2 that said 

dielectric coating has a dielectric raw material, a water-soluble binder, and solvent water. 

[Claim 4] The manufacture approach of ceramic electronic parts that it is the manufacture approach 

of ceramic electronic parts of having the process which forms a ceramic green sheet on a base using 

a dielectric coating, and the process which calcinates the component element assembly before baking 

which carried out the laminating of said ceramic green sheet, and said base is characterized by the 

thing of the following property for which either is satisfied at least. 

coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 

diameter: O.Smicrometer — super — less than 1 1 micrometers and amount of pores:0.05 cc/g — super- 

— less than 0.63 cc/g. 

[Claim 5] The manufacture approach of ceramic electronic parts according to claim 4 that said base 
is characterized by satisfying the following property, coefficient-of-water-permeability: — 0 g/cm2 -s 
super-2 g/cm2 under -s and pore diameter:0.5micrometer — super- — less than 1 1 micrometers and 
amount of pores:0.05 cc/g — super — less than 0.63 cc/g. 

[Claim 6] The base for ceramic green sheet manufacture which is a base for applying a dielectric 
coating and forming a ceramic green sheet, and is characterized by the thing of the following 
property for which either is satisfied at least. 

coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 
diameter:0.5micrometer — super — less than 1 1 micrometers and amount of pores:0.05 cc/g — super- 

— less than 0.63 cc/g. 

[Claim 7] The base for ceramic green sheet manufacture according to claim 6 with which said base is 
characterized by satisfying the following property. 

coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 
diameter:0.5micrometer — super — less than 1 1 micrometers and amount of pores:0.05 cc/g — super- 

— less than 0.63 cc/g. 

[Claim 8] It is the ceramic green sheet which has a water-soluble binder, and average thickness is a 
1 20-micrometer super-****** ceramic green sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a ceramic green sheet 
in which thick- film-izing of a sheet is possible, and the manufacture approach of ceramic electronic 
parts, without generating a crack, even if it uses a drainage system solvent. 
[0002] 

[Description of the Prior Art] In order to manufacture ceramic electronic parts, such as CR built-in 
substrate and a stacked type ceramic condenser, the dielectric coating which consists of ceramic 
powder, binders (acrylic resin, butyral system resin, etc.), a plasticizer, and organic solvents 
(methylene chloride etc.) is usually prepared first. Next, after it applies this dielectric coating on a 
PET film and it carries out stoving using a doctor blade method etc., a PET film is exfoliated and a 
ceramic green sheet is obtained. Next, an internal electrode is printed and dried on this ceramic green 
sheet, and what carried out the laminating of this is cut in the shape of a chip, it considers as the 
Green chip, an external electrode is formed after calcinating these Green chips, and electronic parts, 
such as a stacked type ceramic condenser, are manufactured. 

[0003] In manufacturing a stacked type ceramic condenser, based on the desired electrostatic 
capacity needed as a capacitor, the thickness between layers of the sheet with which an internal 
electrode is formed is in the range of about 2 micrometers - about 50 micrometers. Moreover, the 
part in which an internal electrode is not formed is formed in the lateral part in the direction of a 
laminating of a capacitor chip in a stacked type ceramic condenser. 

[0004] The thickness of the dielectric layer corresponding to the part in which this internal electrode 
is not formed is about hundreds of micrometers, and this part is fabricated using the comparatively 
thick ceramic green sheet with which the internal electrode is not printed. Since the thickness of the 
green sheet with which an internal electrode is printed is thin in comparison, if it is going to fabricate 
a lateral part using the green sheet of this thin film, the number of laminatings will increase, a 
manufacture man day will increase, and it will lead to increase of a manufacturing cost. In addition, 
in the ceramic coatings containing an organic solvent, the shaping thickness of a sheet is freely 
changed in comparison according to the purpose of a use part, and shaping of the sheet of a thick 
film is also possible in comparison. 
[0005] 

[Problem(s) to be Solved by the Invention] On the other hand, in recent years, not only the problem 
of the cost concerning an organic solvent but desiccation and atmospheric- air emission of the organic 
solvent by exhaust air, i.e., the problem of air pollution or warming, and the problem of the cost of 
solvent recovery equipment is pointed out on the occasion of manufacture of ceramic electronic 
parts. For this reason, requests to the water-soluble binder which does not use an organic solvent are 
mounting as a binder for the coating for ceramic green sheets. Also in the water-soluble binder, 
polyvinyl alcohol is excellent in coating nature as compared with other water-soluble binders, and 
film reinforcement is high, and since it excels in handling nature, it is used widely. 
[0006] However, since polyvinyl alcohol is insoluble to solvents other than water, the main solvent 
in a coating serves as only water. Since the boiling point is high as compared with an organic 
solvent, water needs to make drying temperature of a green sheet high. Consequently, it becomes 
easy to generate a crack at the time of shaping of a ceramic green sheet. 
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[0007] Therefore, in the organic solvent system coatings, it was very difficult comparatively for that 
it is possible to fabricate the green sheet of a thick film (for example, 100 micrometers - hundreds of 
micrometers) using a drainage system coating. 

[0008] Moreover, if drying temperature is raised gradually and many hours are not spent, since sheet 
forming is impossible, there is also a problem that the drying time of sheet forming starts (a rate of 
drying cannot be gathered). 

[0009] The purpose of this invention is offering the manufacture approach of a ceramic green sheet 
in which thick-film-izing (for example, 1 20-micrometer **) of a sheet is possible, the manufacture 
approach of ceramic electronic parts, and the base for ceramic green sheet manufacture, without 
generating a crack, even if it uses a drainage system solvent. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture 
approach of the ceramic green sheet concerning this invention is the manufacture approach of the 
ceramic green sheet which forms a ceramic green sheet on a base using a dielectric coating, and said 
base is characterized by the thing of the following property for which either is satisfied at least, 
coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 
diameter:0.5micrometer — super — less than 1 1 micrometers and amount of pores:0.05 cc/g — super- 

— less than 0.63 cc/g. 

[001 1] The manufacture approach of the ceramic electronic parts concerning this invention is the 
manufacture approach of ceramic electronic parts of having the process which forms a ceramic green 
sheet on a base using a dielectric coating, and the process which calcinates the component element 
assembly before baking which carried out the laminating of said ceramic green sheet, and said base 
is characterized by the thing of the following property for which either is satisfied at least, 
coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 
diameter:0.5micrometer — super — less than 1 1 micrometers and amount of pores:0.05 cc/g — super- 

— less than 0.63 cc/g. 

[0012] The base for ceramic green sheet manufacture concerning this invention is a base for 
applying a dielectric coating and forming a ceramic green sheet, and is characterized by the thing of 
the following property for which either is satisfied at least, 
coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 
diameter:0.5micrometer — super- — less than 1 1 micrometers and amount of pores:0.05 cc/g - super- 

— less than 0.63 cc/g. 

[0013] Preferably, said base satisfies the following property, 
coefficient-of-water-permeability: — 0 g/cm2 -s super-2 g/cm2 under -s and pore 
diameter:0.5micrometer — super — less than 1 1 micrometers and amount of pores:0.05 cc/g — super- 

— less than 0.63 cc/g. 

[0014] Preferably, said dielectric coating has a dielectric raw material, a water-soluble binder, and 
solvent water. 

[0015] the ceramic green sheet with which the ceramic green sheet concerning this invention has a 
water-soluble binder — it is — average thickness — 1 20-micrometer super-****** — it is 
characterized by things. 
[0016] 

[Function] By the former, it was thought that it was difficult to obtain the green sheet of a thick film 
(for example, 1 20-micrometer **) in drainage system dielectric coatings. Therefore, in order to have 
obtained the green sheet of such a thick film, it was obliged to use an organic solvent system 
dielectric coating. However, when an organic solvent system dielectric coating is used, it may 
produce various un-arranging, such as a problem of the cost concerning an organic solvent, or air 
pollution. 

[001 7] As a result of examining this wholeheartedly paying attention to the base with which a 
coating is applied, even if this invention persons used the drainage system dielectric coating, they 
reached [ that the sheet of a thick film can be fabricated, and ] a header and this invention. 
[001 8] A specific base is used for the medium which applies the dielectric coating at the time of 
fabricating a ceramic green sheet by the manufacture approach of the ceramic green sheet concerning 
this invention, and the manufacture approach of ceramic electronic parts. By using a specific base, 
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even when a drainage system dielectric coating is used, the rate of drying in which the moisture in 
the coating concerned evaporates is brought forward, and the coating nature at the time of sheet 
forming improves. For this reason, the thing which have the sufficient reinforcement and the 
sufficient configuration which are needed also with a drainage system dielectric coating and for 
which the ceramic green sheet of a thick film (preferably 120-micrometer **, more preferably 140 
micrometers or more, still more preferably 160 micrometers or more, especially preferably 250 
micrometers or more) is fully fabricated, without producing a crack becomes possible. 
[0019] That is, according to this invention, shaping of the thick-film green sheet by the drainage 
system dielectric coating is attained. 

[0020] Especially as ceramic electronic parts, although not limited, a stacked type ceramic 
condenser, a piezoelectric device, a chip inductor, a chip varistor, a chip thermistor, a chip resistor, 
other surface mount (SMD) chip mold electronic parts, etc. are illustrated. 
[0021] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
shown in a drawing. 

[0022] The outline sectional view of the stacked type ceramic condenser which drawing 1 requires 
for 1 operation gestalt of this invention, the graph with which drawing 2 shows the relation between 
the coefficient of water permeability of a base and the marginal membrane formation thickness of a 
green sheet, the graph with which drawing 3 shows the relation between the pore diameter of a base 
and the marginal membrane formation thickness of a green sheet, and drawing 4 are graphs which 
show the relation between the amount of pores of a base, and the marginal membrane formation 
thickness of a green sheet. 

[0023] As shown in drawing 1 , the stacked type ceramic condenser 1 as an example of ceramic 
electronic parts has the capacitor element body 10 of a configuration of that the laminating of the 
dielectric layer 2 between layers and the internal electrode layer 3 was carried out by turns. The 
external electrode 4 of the internal electrode layer 3 arranged by turns inside the component body 10 
and the pair through which it flows respectively is formed in the both ends of this capacitor element 
body 10. Although there is especially no limit in the configuration of the capacitor element body 10, 
it usually considers as the shape of a rectangular parallelepiped. Moreover, although what is 
necessary is for there to be especially no limit also in the dimension, and just to consider as a suitable 
dimension according to an application, it is usually x(0.6-5.6mm) (0.3-5. 0mm) x (0.3-1. 9mm) extent. 

[0024] The laminating of the internal electrode layer 3 has been carried out so that each end face 
may be exposed to the front face of two edges where the capacitor element body 10 counters by 
turns. It is formed in the both ends of the capacitor element body 10, it connects with the exposure 
end face of the internal electrode layer 3 arranged by turns, and the external electrode 4 of a pair 
constitutes a capacitor circuit. 

[0025] In the capacitor element body 10, outside dielectric layer 2a is arranged in both the outsides 
edge of the direction of a laminating of the internal electrode layer 3 and the dielectric layer 2 
between layers, and the interior of the component body 1 0 is protected at it. 

[0026] Although the presentation of the dielectric layer 2 between layers and outside dielectric layer 
2a is not limited especially by this invention, it consists of the following dielectric porcelain 
constituents, for example. The dielectric porcelain constituent of this operation gestalt has a principal 
component containing for example, titanic-acid calcium, strontium titanate, barium titanate, etc. 
[0027] In the dielectric porcelain constituent of this operation gestalt, the various accessory 
constituents other than said principal component may be contained. The accessory constituent which 
includes one or more kinds chosen from the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, Zn, Cd, Ti, Sn, W, 
Ba, calcium, Mn, Mg, Cr, Si, and P as an accessory constituent contained with a principal component 
in a dielectric porcelain constituent is illustrated. By adding an accessory constituent, improvement 
in the temperature characteristic, low-temperature baking, improvement in dependability, etc. can be 
aimed at. However, in this invention, the presentation of the dielectric layer 2 between layers is not 
limited above. 

[0028] In addition, although what is necessary is just to determine suitably terms and conditions 
shown in drawing 1 , such as the number of laminatings of the dielectric layer 2 between layers, and 
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thickness, according to the purpose or an application, with this operation gestalt, the thickness of the 
dielectric layer 2 between layers is 2 micrometers - about 50 micrometers. Moreover, the thickness 
of outside dielectric layer 2a is 100 micrometers - about hundreds of micrometers. 
[0029] Although especially the electric conduction material contained in the internal electrode layer 
3 is not limited, since the component of the dielectric layer 2 between layers has reducibility-proof, 
base metal can be used for it. As a base metal, nickel, Cu, nickel alloy, or Cu alloy is desirable. 
When the principal component of the internal electrode layer 3 is set to nickel, the method of 
calcinating with a hypoxia partial pressure (reducing atmosphere) is taken so that a dielectric may 
not be returned. On the other hand, technique, like a dielectric shifts the presentation ratio from a 
SUTOIKIO presentation so that it may not be returned is taken. Although what is necessary is just to 
determine the thickness of the internal electrode layer 3 suitably according to an application etc., 0.5- 
5 micrometers is usually about 1-2.5 micrometers preferably. 

[0030] Although especially the electric conduction material contained in the external electrode 4 is 
not limited, Cu, Cu alloy, nickel, nickel alloy, etc. are usually used for it. In addition, of course, Ag, 
an Ag-Pd alloy, etc. are usable. In addition, cheap nickel, Cu(s), and these alloys can be used with 
this operation gestalt. Although the thickness of the external electrode 4 should just be suitably 
determined according to an application etc., it is about 10-50 micrometers preferably. 
[0031] Next, the manufacture approach of the stacked type ceramic condenser concerning 1 
operation gestalt of this invention is explained. 

[0032] With this operation gestalt, after producing the Green chip by usual print processes and the 
usual sheet method for having used the paste and calcinating this, it is manufactured by printing or 
imprinting and calcinating an external electrode. Hereafter, the manufacture approach is explained 
concretely. 

[0033] First, the paste for dielectric layers is prepared. The paste for dielectric layers is constituted 
from this operation gestalt by the drainage system dielectric coating which has a dielectric raw 
material, binder resin, and solvent water at least. A plasticizer, a dispersant, a wetting agent, etc. are 
added by this coating if needed. 

[0034] Although the dielectric layer 2 between layers shown in drawing 1 and outside dielectric 
layer 2a can be fabricated using this paste for dielectric layers, since the case where the green sheet 
of a thick film (for example, 1 20-micrometer **) is manufactured is assumed, especially by this 
invention, the case where thickness fabricates thick outside dielectric layer 2a especially is mainly 
explained by the following explanation. 

[0035] The raw material which constitutes a principal component as a dielectric raw material 
according to the presentation of the dielectric porcelain constituent mentioned above, and the raw 
material which constitutes an accessory constituent are used. 

[0036] As a raw material which constitutes a principal component, the compound which turns into an 
oxide by the oxide of Ti, Ba, Sr, calcium, and Zr and/or baking is used, it is chosen out of the 
compound which turns into an oxide by the oxide of Sr, Y, Gd, Tb, Dy, V, Mo, Zn, Cd, Ti, Sn, W, 
Ba, calcium, Mn, Mg, Cr, Si, Li, and P, and/or baking as a raw material which constitutes an 
accessory constituent — three or more kinds of single oxides or multiple oxides are used preferably. 
[ one or more kinds of ] 

[0037] As for these raw material powder, a thing with a mean particle diameter of about 0.005-5 
micrometers is usually used. What is necessary is just to perform it as follows, in order to obtain a 
dielectric raw material from such raw material powder. First, a start raw material is blended with a 
predetermined quantitative ratio, for example, wet blending is carried out with a ball mill etc. 
Subsequently, it is made to dry with a spray dryer etc., temporary quenching is carried out after that, 
and the dielectric oxide of the above-mentioned formula which constitutes a principal component is 
obtained. In addition, 500-1000 degrees C of temporary quenching are 500-1300 degrees C usually 
preferably performed in air at 800-1000 degrees C still more preferably for about 2 to 10 hours. 
Subsequently, it grinds until a jet mill or a ball mill makes predetermined particle size, and a 
dielectric raw material is obtained. An accessory constituent and sintering acid (Si02 or Li2 O) carry 
out temporary baking of the principal component independently, and are mixed by the obtained 
dielectric raw material, respectively. 

[0038] What is necessary is just to make the content of the dielectric raw material in a drainage 
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system dielectric coating into about 55 - 75 % of the weight. 

[0039] As binder resin, especially if it is a water-soluble binder, it will not be limited, for example, 
polyvinyl alcohol, a cellulose, water-soluble acrylic resin, a water-soluble polyvinyl acetal, a water- 
soluble polyvinyl butyral, water-soluble urethane resin, etc. will be illustrated. What is necessary is 
just to let the weight rate of binder resin to the dielectric raw material 100 weight section be 4 - 8 
weight section extent. 

[0040] As a plasticizer, if flexibility is given to a water-soluble binder, it will not be limited 
especially, for example, triethanolamine (TEA), a polyethylene glycol (PEG), a glycerol, ethylene 
glycol, triethylene glycol, a trimethyl propane, etc. will be illustrated. What is necessary is just to let 
the weight rate of a plasticizer to the binder resin 100 weight section be 50 - 150 weight section 
extent. 

[0041] Especially if it is made to distribute as a dispersant so that a fine-particles particle may not be 
made to condense, it will not be limited, for example, polycarboxylic acid ammonium salt, an allyl 
compound ether copolymer, benzenesulfonic acid sodium salt, a polyethylene-glycol mold Nonion 
system dispersant, etc. are illustrated. What is necessary is just to let the weight rate of a dispersant 
to the dielectric raw material 100 weight section be 0.1 - 2 weight section extent. 
[0042] As a wetting agent, especially if the wettability of a fine-particles particle and a dispersion 
medium is raised, it will not be limited, for example, a polyethylene-glycol mold Nonion system 
wetting agent, a sulfonic acid type anion system wetting agent, etc. are illustrated. What is necessary 
is just to let the weight rate of a wetting agent to the dielectric raw material 100 weight section be 0.1 
- 2 weight section extent. 

[0043] It mixes with a ball mill etc. and the dielectric raw material mentioned above, binder resin, a 
plasticizer, a dispersant, a wetting agent, and solvent water turn a paste (slurry). In addition, the paste 
for dielectric layers which consists of drainage system dielectric coatings may be obtained by mixing 
a dielectric raw material, a dispersant, and a wetting agent primarily with little solvent water, and 
mixing binder resin, a plasticizer, and the remaining solvent water secondarily after that on the 
occasion of mixing. 

[0044] The base used in order to sheet-ize the paste for dielectric layers is satisfied with this 
invention of either, even if there are few following properties. 
[0045] Preferably, all the following properties are satisfied. 

[0046] Coefficient of water permeability: 0 g/cm2 -s super-2 g/cm2 They are 0.01 g/cm2 preferably 
under -s. It is 2 g/cm2 more than -s. Under -s 

pore diameter: ~ 0.5 micrometers — super- — less than 1 1 micrometers — desirable — 1 micrometers 
or more less than 1 1 micrometers. 

amount of pores: — 0.05 cc/g — super — 0.1 or more cc/g less than 0.63 cc/g and less than 0.63 cc/g. 
[0047] The coefficient of water permeability of a base is 0 g/cm2. Since moisture does not penetrate 
from a base that it is -s but it is hard coming to dry, if sheet forming of a thick film (for example, 
120-micrometer **) is performed, a crack will occur. If the coefficient of water permeability of a 
base is too large, since moisture will become easy to penetrate a base and the rate of drying of a 
coating will become early, if sheet forming of a thick film is performed, a crack will occur, or the 
coating itself will pass a base, and spreading of a coating will become difficult. 
[0048] If the pore diameter of a base is too small, since moisture will not penetrate from a base but it 
will be hard coming to dry, if sheet forming of a thick film (for example, 120-micrometer **) is 
performed, a crack will occur. If the pore diameter of a base is too large, since moisture will become 
easy to penetrate a base and the rate of drying of a coating will become early, if sheet forming of a 
thick film is performed, a crack will occur, or the coating itself will pass a base, and spreading of a 
coating will become difficult. 

[0049] If the amount of pores of a base is too small, since moisture will not penetrate from a base but 
it will be hard coming to dry, if sheet forming of a thick film (for example, 120-micrometer **) is 
performed, a crack will occur. If the amount of pores of a base is too large, since moisture will 
become easy to penetrate a base and the rate of drying of a coating will become early, if sheet 
forming of a thick film is performed, a crack will occur, or the coating itself will pass a base, and 
spreading of a coating will become difficult. 

[0050] As a base which has such a specific property a commercial item — you may use — for 
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example, "high needs paper (coefficient-of-water-permeability: — 0.42g/cm2 -S -) by Oji Paper Co., 
Ltd. pore diameter: — 5.00 micrometers and CHI 85 (coefficient-of-water-permeability: - 2.00g/cm2 
-S --) by amount of pores:0.45cc[/g ]" Oji Paper Co., Ltd.; pore diameter: - the "CHI 85 paper 
processing (coefficient-of-water-permeability: - 0.053g/cm2 -S --) which applied PVB system 
plastic paint (S lek KX-1, Sekisui Chemical Co., Ltd. make) on 1 1.00 micrometers and amount of 
pores:0.63 cc/g pore diameter: — 3.65 micrometers and "SORUPOA by amount of pores:0.34 cc/g" 
Teijin, Ltd.; (coefficient-of-water-permeability: - 0.022g/cm2 -S --) pore diameter: ~ 3.00 
micrometers and SORUPOA by amount of pores:0.20 cc/g" Teijin, Ltd.; (coefficient-of-water- 
permeability: 0.022g/cm2andS — ) pore diameter: ~ "SORUPOA processing (coefficient-of-water- 
permeability: 0.010g/cm2 -S --) which applied PVB system plastic paint (S lek KX-1, Sekisui 
Chemical Co., Ltd. make) on 3.00 micrometers and amount of pores:0.20 cc/g pore diameter: - 1.40 
micrometers and amount of pores:0.10cc/g"; etc. — it is illustrated. 

[0051] In this invention, on such a specific base, predetermined thickness is made to apply and dry 
the paste for dielectric layers, and it sheet-izes by the various methods of application, such as a 
doctor blade method, the gravure method, a spray method, the rolling method, a nozzle process, and 
a wire. 

[0052] 25 degrees C - 70 degrees C of internal temperature of the drying furnace for drying a sheet 
come out preferably. If drying temperature is too low, desiccation will take time amount, and when 
drying temperature is too high, it is in the inclination for a crack to tend to go into a sheet. 
[0053] Less than 7.5 degrees C /of drying-temperature inclination are [ minute ] a part for part [ for 
0.7-degree-C/- ], and 1.07-degree-C/more preferably by part [ for 0.7-degree-C/- ], and 1.7-degree- 
C/. A green sheet is put in in a drying furnace by conveyance means, such as a conveyor. When the 
bearer rate is too early, the drying-temperature inclination of the green sheet per unit time amount 
goes up, moisture evaporation arises rapidly, and it is in the inclination for a crack to tend to go into 
a sheet. Moreover, although the drying-temperature inclination of the green sheet per unit time 
amount will fall and it will be hard coming to generate a crack if a bearer rate is too slow, it is in the 
inclination for productivity to fall. 

[0054] The drying time is 30 minutes - 65 minutes still more preferably preferably for 15 minutes to 
65 minutes. When the drying time is too short, the drying-temperature inclination of the green sheet 
per unit time amount goes up, moisture evaporation arises rapidly, and it is in the inclination for a 
crack to tend to go into a sheet. Moreover, when the drying time is too long, it is in the inclination 
for productivity to fall. 

[0055] the part which constitutes outside dielectric layer 2a which shows the green sheet fabricated 
as mentioned above to drawing 1 - it is — desirable — 120-micrometer ** ~ it has still more 
preferably 140 micrometers or more of 160 micrometers or more of thickness 250 micrometers or 
more preferably especially more preferably. 

[0056] Apart from this green sheet for outside dielectric layers, spreading desiccation of the paste for 
internal electrode layers used as the internal electrode layer 3 shown in drawing 1 is carried out by 
the predetermined pattern in the front face of the green sheet for the dielectric layers between layers 
thinly fabricated by about 2-50 micrometers. 

[0057] The paste for internal electrode layers kneads the electric conduction material which it is and 
was mentioned above and the organic vehicle for forming the internal electrode layer 3 (referring to 
drawing 1 ), and is prepared. 

[0058] Especially a limit does not have the electric conduction material used in case the paste for 
internal electrodes is manufactured in the configurations, such as the shape of a globular shape and a 
piece of Lynn, and the thing of these configurations may mix it. Moreover, 0.1-10 micrometers of 
about 0.2-1 -micrometer things should just usually be preferably used for the mean particle diameter 
of electric conduction material. 

[0059] While carrying out the'laminating of the green sheet for the dielectric layers between layers 
with which the paste for internal electrode layers was applied by turns, the laminating of the green 
sheet for outside dielectric layers is carried out to the outside both ends of the direction of a 
laminating in a monolayer or a double layer. 

[0060] Next, after cutting the layered product obtained by doing in this way in predetermined layered 
product size and considering it as the Green chip, debinder processing and baking are performed. 
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And in order to make dielectric layers 2 and 2a reoxidate, it heat-treats. 

[0061] Although what is necessary is just to perform debinder processing on condition that usual, 
when using base metal, such as nickel and nickel alloy, for the conductor ingredient of an internal 
electrode layer, it is desirable to carry out on condition that the following especially, 
programming-rate: - 5-300 degrees C/hour - especially - 10-50 degrees C/[ an hour and ] and 
retention temperature:200-400 degree C - especially - 250-350 degrees C and holding-time: - N2 
controlled atmosphere:humidification of was done especially for 1 to 10 hours for 0.5 to 20 hours H2 
Mixed gas. 

[0062] The following conditions of baking conditions are desirable. 

programming-rate: - 50-500 degrees C/hour - especially - 200-300 degrees C/[ an hour and ] and 
retention temperature: 1 100-1300 degree C - especially - 1 150-1250 degrees C, and holding- 
time:0.5 - 8 hours — especially — 1 - 3 hours, and cooling rate: — N2 controlled 
atmosphere :humidification of was done especially an hour 200-300 degrees C /an hour 50-500 
degrees C / H2 Mixed gas etc. 

[0063] However, especially the oxygen tension in the air ambient atmosphere at the time of baking is 
10-2 to 10-8 10 - 2 or less Pa. It is desirable to carry out in Pa. It is in the inclination for an internal 
electrode layer to oxidize if said range is exceeded, and when oxygen tension is too low not much, 
the electric conduction material of an internal electrode layer is in a lifting and the inclination which 
breaks off about abnormality sintering. 

[0064] As for heat treatment after performing such baking, it is desirable to perform still more 
preferably retention temperature or 1000 degrees C or more of maximum temperatures as 1000-1 100 
degrees C preferably. It is in the inclination for nickel of an internal electrode to oxidize if it is in the 
inclination for an insulation resistance life to become [ the retention temperature at the time of heat 
treatment, or a maximum temperature ] short since said under range of oxidation of a dielectric raw 
material is inadequate and said range is surpassed, and to react not only with capacity falling but 
with a dielectric base, and for a life to also become short. The oxygen tension in the case of heat 
treatment is oxygen tension higher than the reducing atmosphere at the time of baking, and is ten to 2 
Pa - lPa more preferably ten to 3 Pa - IPa. Under in said range, when reoxidation of a dielectric 
layer 2 is difficult and surpasses said range, it is in the inclination for the internal electrode layer 3 to 
oxidize. 

[0065] And the following conditions of other heat treatment conditions are desirable, 
holding-time: — 0 - 6 hours — especially — 2 - 5 hours, and cooling rate: — N2 gas:humidification of 
was especially done for ambient atmospheres an hour 100-300 degrees C /an hour 50-500 degrees 
CI Gas etc. 

[0066] In addition, N2 What is necessary is just to use WETTA etc., in order to humidify gas, mixed 
gas, etc. In this case, about 0-75 degrees C of water temperature are desirable. Moreover, debinder 
processing, baking, and heat treatment may perform each continuously, or may be performed 
independently. It is desirable to change an ambient atmosphere after debinder processing, when it 
calcinates by having changed [ without cooling ] the ambient atmosphere and carried out the 
temperature up to the retention temperature in the case of baking continuously, it subsequently cools 
and the retention temperature of heat treatment is reached when performing these continuously, and 
to heat-treat. On the other hand, when performing these independently, baking is faced, and it is N2 
to the retention temperature at the time of debinder processing. Gas or N2 humidified After it is 
desirable to change an ambient atmosphere and to continue a temperature up further, after carrying 
out a temperature up under a gas ambient atmosphere and it cools to the retention temperature at the 
time of heat treatment, it is N2 again. Gas or N2 humidified It is desirable to change into a gas 
ambient atmosphere and to continue cooling. Moreover, heat treatment is faced and it is N2. N2 
which could change the ambient atmosphere and humidified all the processes of heat treatment after 
carrying out a temperature up to retention temperature under a gas ambient atmosphere It is good 
also as a gas ambient atmosphere. 

[0067] Thus, end-face polish is given to the obtained sintered compact (component body 10) in 
barrel finishing, sand PURASUTO, etc., the paste for external electrodes can be burned on it, and the 
external electrode 4 is formed. The baking conditions of the paste for external electrodes are 
humidified N2. H2 It is desirable to consider as for [ 10 minutes ] - about 1 hour at 600-800 degrees 
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C in mixed gas. And a pad layer is formed by performing plating etc. on the external electrode 4 if 
needed. In addition, what is necessary is just to prepare the paste for external electrodes like the 
above-mentioned paste for internal electrode layers. 

[0068] Thus, the stacked type ceramic condenser of manufactured this invention is mounted on a 
printed circuit board etc. with a pewter etc., and is used for various electronic equipment etc. 
[0069] By the manufacture approach of the ceramic green sheet concerning this operation gestalt, 
and the manufacture approach of a stacked type ceramic condenser Using a drainage system solvent, 
since a specific base is used as a spreading medium of a drainage system dielectric coating It is a 
thick film (it ** 120 micrometers preferably) in 10 minutes with the sufficient reinforcement and the 
sufficient configuration which are needed. It becomes possible to fabricate especially 160 
micrometers or more of 140 micrometers or more of ceramic green sheets 250 micrometers or more 
preferably still more preferably more preferably, without producing a crack. Therefore, in order to 
fabricate outside dielectric layer 2a in the capacitor 1 shown in drawing 1 , the need of carrying out 
the laminating of many thin green sheets is lost, and it contributes to reduction of production 
processes, and reduction of a manufacturing cost. 

[0070] And since according to this operation gestalt it faces manufacturing a ceramic green sheet and 
an organic solvent is not used, it can prevent various un-arranging according to using an organic 
solvent. 

[0071] As mentioned above, although the operation gestalt of this invention has been explained, as 
for this invention, it is needless to say that it can carry out in the mode which becomes various within 
limits which are not limited to such an operation gestalt at all, and do not deviate from the summary 
of this invention. 

[0072] For example, with the operation gestalt mentioned above, although outside dielectric layer 2a 
is fabricated using a specific base, you may use for shaping of the dielectric layer 2 between layers if 
needed. 

[0073] Moreover, for example, as ceramic electronic parts manufactured using the specific base of 
this invention, as shown in drawing 1 , the internal electrode layer 3 is not limited to the stacked type 
ceramic condenser which have carried out the laminating. In drawing 1 , although the laminating of 
many internal electrode layers 3 has been carried out, the capacitor by which the laminating only of 
one pair or two or more pairs is not carried out, and other electronic parts also have an internal 
electrode. Also in such a case, it is required to make thickness of outside dielectric layer 2a into 
sufficient thickness, and it contributes greatly to reduction of a manufacture man day, and reduction 
of a manufacturing cost that the part can be constituted from a layered product of not the layered 
product of many green sheets but a monolayer or two or more green sheets. 
[0074] 

[Example] Hereafter, although this invention is explained based on a still more detailed example, this 
invention is not limited to these examples. 

[0075] an example 1 — first — as a start raw material base material ~ BaTi03 (BT-05 powder / Sakai 
Chemical Industry Co., Ltd. make) It used. BaTi03 Mean particle diameter is 0.86 micrometers and 
specific surface area is 2 2.3m at a BET value. It was /g. It is SiO (Ba, calcium)3 to this base 
material. : 1.48 % of the weight, Y2 03 : 1.01 % of the weight, MgC03 : 0.72 % of the weight, Cr2 
03 : 0.13 % of the weight and V2 OS : Wet grinding of the 0.045 % of the weight was respectively 
carried out with the ball mill for 16 hours, and the dielectric raw material was obtained. 
[0076] With the compounding ratio shown below, ball mill mixing was carried out using the ball 
made from a zirconia, and the obtained dielectric raw material was slurred and was used as the 
coating. That is, the obtained dielectric raw material: 100 weight section, the polycarboxylic acid 
ammonium (dispersant / Sannopuko SN5468):2 weight section, the polyethylene-glycol mold 
Nonion system wetting-agent (Sannopuko SN sentiment 366):0.4 weight section, and the solvent 
water (ion exchange water): 17.5 weight section were first mixed primarily with the ball mill for 16 
hours, and primary mixed liquor was obtained. Subsequently, the polyvinyl-alcohol (binder resin / 
PVA217 by Kuraray Co., Ltd. S 18% water solutions):6 weight section, the triethanol amine (a 
plasticizer / best TEA made from Pure Chemistry): 55 weight section, and solvent water: 27.3 was 
secondarily mixed with the ball mill into said primary mixed liquor for 16 hours, and the drainage 
system dielectric coating sample was obtained. 
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[0077] After applying the obtained coating sample by various thickness by the bar coating machine, 
it was made to dry for 15 minutes at 50 degrees C on the high needs paper (coefficient-of-water- 
permeability [ the Oji Paper Co., Ltd. make and ]:0.42g/cm2 -S, a pore diameter: 5.00 micrometers, 
amount of pores:0.45 cc/g) as a base fixed on the stainless plate, and the coating leakage at the time 
of spreading, marginal thickness, and the rate of drying of a coating were evaluated on it, 
respectively. 

[0078] The coating leakage at the time of spreading was evaluated as follows. The coating was 
applied to the base fixed on the stainless plate in the bar coating machine, and it was left for 1 5 
minutes at the room temperature. That in which the coating penetrated the base and adhered to the 
stainless plate after that was evaluated as "those with coating leakage", and that in which a coating 
did not penetrate a base and had not adhered to a stainless plate was evaluated as "with no coating 
leakage." In addition, viewing performed existence of coating leakage. Consequently, there was no 
coating leakage. 

[0079] Marginal thickness was judged as follows. The spreading thickness on a base is changed with 
50 micrometers, 100 micrometers, 1 20 micrometers, 140 micrometers, 1 60 micrometers, 180 
micrometers, and 250 micrometers, and the existence of membrane formation after sheet desiccation 
was evaluated. However, when a crack occurred, it removed from marginal thickness. In addition, 
viewing performed evaluation of the marginal thickness which can form membranes. Consequently, 
marginal thickness was 160 micrometers. 

[0080] The rate of drying of a coating was evaluated as follows. The coating was applied to the base 
fixed on the stainless plate so that it might become the thickness of 250 micrometers in a bar coating 
machine, and it was made to dry it for 5 minutes at 50 degrees C. Here, the weight rate of change 
(W1-W2/W1) (xlOO) at the time of setting coating weight immediately after spreading equivalent to 
250 micrometers in thickness to Wl, and setting coating weight after desiccation to W2 was 
computed. Consequently, weight rate of change was 14.6%. 

[0081] In addition, it computed the coefficient of water permeability by the coefficient of water 
permeability of a base having inserted the base into the stainless steel electrode holder KST47 (Toyo 
Roshi Kaisha, Ltd. make) with a tank, having measured the duration when filtering 200g of water 
under 0.1 MPa pressurization, and having converted this into per - unit time amount per unit area. 
The pore diameter and the amount of pores of a base were measured using the mercury porosimeter 
(the product made from CE INSTRUMENTS, PASCAL 140, PASCAL440). 

[0082] The coating leakage at the time of spreading, marginal thickness, and the rate of drying of a 
coating were evaluated like the example 1, respectively except having used CHI 85 paper processing 
(coefficient of water permeability: 0.053g/cm2 -S, pore diameter:3.65micrometer, amount of 
pores:0.34 cc/g) which applied PVB system plastic paint (S lek KX-1, Sekisui Chemical Co., Ltd. 
make) on CHI 85 (Oji Paper Co., Ltd. make) as example 2 base. Consequently, there was no coating 
leakage. Marginal thickness was 180 micrometers. The weight rate of change before and behind the 
desiccation about the rate of drying of a coating was 12.5%. 

[0083] As example 3 base, the coating leakage at the time of spreading, marginal thickness, and the 
rate of drying of a coating were evaluated like the example 1 , respectively except having used 
SORUPOA (coefficient-of-water-permeability [ the Teijin, Ltd. make and ]:0.022g/cm2 -S, a pore 
diameter: 3.00 micrometers, amount of pores:0.20 cc/g). Consequently, there was no coating 
leakage. Marginal thickness was 250 micrometers. The weight rate of change before and behind the 
desiccation about the rate of drying of a coating was 1 1 .6%. 

[0084] The coating leakage at the time of spreading, marginal thickness, and the rate of drying of a 
coating were evaluated like the example 1, respectively except having used the SORUPOA 
processing (coefficient of water permeability: 0.010g/cm2 -S, pore diameter: 1 .40micrometer, 
amount of pores:0.10 cc/g) which applied PVB system plastic paint (S lek KX-1, Sekisui Chemical 
Co., Ltd. make) on SORUPOA (Teijin, Ltd. make) as example 4 base. Consequently, there was no 
coating leakage. Marginal thickness was 140 micrometers. The weight rate of change before and 
behind the desiccation about the rate of drying of a coating was 10.1%. 

[0085] As example of comparison 1 base, the coating leakage at the time of spreading, marginal 
thickness, and the rate of drying of a coating were evaluated like the example 1 , respectively except 
having used PH50 (coefficient-of-water-permeability [ the Hokuetsu Paper Mills, Ltd. make 
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and ]:8.00g/cm2 -S, a pore diameter: micrometers [ 30.00 ], amount of pores:3.00 ec/g). 
Consequently, coating leakage was able to arise, marginal thickness could not be judged and the 
weight rate of change before and behind the desiccation about the rate of drying of a coating was not 
able to be computed, either. 

[0086] As example of comparison 2 base, the coating leakage at the time of spreading, marginal 
thickness, and the rate of drying of a coating were evaluated like the example 1 , respectively except 
having used CHI 85 (coefficient-of-water-permeability [ the Oji Paper Co., Ltd. make 
and ]:2.00g/cm2 -S, a pore diameter: micrometers [ 1 1.00 ], amount of pores:0.63 cc/g). 
Consequently, there was no coating leakage. Marginal thickness was 100 micrometers. The weight 
rate of change before and behind the desiccation about the rate of drying of a coating was 16.0%. 
[0087] As example of comparison 3 base, the coating leakage at the time of spreading, marginal 
thickness, and the rate of drying of a coating were evaluated like the example 1, respectively except 
having used SERAPIRU BM-2 (coefficient-of-water-permeability [ a PET film, Oriental metallizing 
company make, and ]:0g/cm2 -S, a pore diameter: 0.5 micrometers, amount of pores:0.05 cc/g). 
Consequently, there was no coating leakage. Marginal thickness was 120 micrometers. The weight 
rate of change before and behind the desiccation about the rate of drying of a coating was 9.0%. 
[0088] These results are shown in Table 1 and drawing 2 -4. 
[0089] 
[Table 1] 
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[0090] From Table 1 and drawin g 2 , the coefficient of water permeability of a base is 2 Og/cm. -s 
super-2 g/cm2 When it was under -s, it has checked that the ceramic green sheet of a drainage 
system was made into a thick film (120-micrometer **). Table 1 and drawing 3 — the pore diameter 
of a base — 0.5 micrometers ~ super- — when it was less than 1 1 micrometers, it has checked that the 
ceramic green sheet of a drainage system was made into a thick film (120-micrometer **). Table 1 
and drawing 4 — the amount of pores of a base — 0.05cc/g — super- — when it was less than 0.63cc/g, 
it has checked that a ceramic green sheet was made into a thick film (120-micrometer **). That is, 
like this example, when using the specific base, it has checked that the green sheet of a thick film 
could be fabricated also with a drainage system dielectric coating. 
[0091] 

[Effect of the Invention] As explained above, according to this invention, the manufacture approach 
of a ceramic green sheet in which thick-film-izing of a sheet is possible, the manufacture approach of 
ceramic electronic parts, and the base for ceramic green sheet manufacture can be offered, without 
generating a crack, even if it uses a drainage system solvent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the outline sectional view of the stacked type ceramic condenser 
concerning 1 operation gestalt of this invention. 

[Drawing 2] Drawing 2 is a graph which shows the relation between the coefficient of water 
permeability of a base, and the marginal membrane formation thickness of a green sheet. 
[Drawing 3] Drawin g 3 is a graph which shows the relation between the pore diameter of a base, and 
the marginal membrane formation thickness of a green sheet. 

[Drawing 4] Drawing 4 is a graph which shows the relation between the amount of pores of a base, 
and the marginal membrane formation thickness of a green sheet. 
[Description of Notations] 

1 ~ Stacked type ceramic condenser 

2 — Dielectric layer between layers 
2a— Outside dielectric layer 

3 ~ Internal electrode layer 

4 — External electrode 

10 — Capacitor element body 
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jg^faaisjrdWfrjtna (ia»ifia[*±tf-5ci:^-p^ 

CO 0 0 9] *SSWOB99tt, *5£«»J*ravvrfc*7 
2 0 ji mSD immtt-b'y -VI/— Y OHja 

* yy - HBSffls»*ffitt-rs c fc-e&s. 
Co o i o] 

SBBfcgpft-rsfcft©^ ±Ea««aa-r*fcft 

lc, *^WK:«S-b55-/f yy-V5/-KsO®lC5S 
t±, fHI«®«%ffl^TS«:±lc-b7 5v»yy-V^ 
-h*fgJ«^*-fe^59^yy-VS/-KD«fij«ST? 30 

2*f ^g/cm' •sa2g/cm' • sjfc 
SB, 

SC7Lg:0. 5/iraiil 1 /iniTfcSS, 

SOUi:0. 05cc/gB0. 6 3cc/g5fe». 

coo 1 1] ^wfc«*-t55y*« : 3 t a5a<Dsa§7? 

ifctt, S«(*a)B*ffl^TS»±k:-b75-y^yy-v 
is- h ttMtrtxafc, I0f3-fe75 v * yy -Vf- 

t-a. 

a**:Og/cm' 's^g/cm* • 
», 

$t?Lg:0. 5 /i ml 1 1 n m5fcifi, 
SC?Lfi:0. 05cc/gffi0. 6 3cc/g*». 
Coo l z] *Slk:«5-t7 5 y*yy— vs/— h® 
iftfflS#«, BW*®S*»»f LT-fe? 5 V * ^'J - V 
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2**: Qg/cm 1 •siH2g/'cm l • s* 
», 

^JL*:0. 05cc/gjB0. 63c c/gjfcSt. 
COO 1 3] #£L<tt, KJESfcOV T£fttt*»e 

ja^tOg/cm 1 •sffl2g/cm* • s* 
», 

3tflg:0. 5/imiBl 1 /tmjfcSI, 
fC?L«:0. 05cc/giS0. 63cc/gm 
CO 0 1 4] »SL< B, |9l5R«*aft*% 

Coo i 5] *SMte«*-fe95y*yy-v>-h 
tt, w 5 -y * «ry -vu— v 
T?*oT, 1 2 0/»n»a-i?&«c 

•rs. 

CO 0 1 6] 

-v->- v jctt, «waHMm«m«fli^« 
Coo i 7] i8tfi$?n3i*fct 
Coo 1 8] *fS9iic«*-fe55>s> »yy-w-ho 

E CfffSL<ttl 2 0/imiS, J;0»JL<lil 4 0 ft 
m«±, S&fc»SL<«l 60/im6Lh, 
< tt 2 5 0 /t mO±) ©•b^S y^yy-VS'-h*, 
*9 -y C 1 4 < S C J: i'nregfca: 

CO 0 1 93 -TtS:t>ttftWlcX.ftl£, **S«tt:®« 

CO 0 2 01 ■fe75?** : ?8&Bi:L-ai, ftteflS* 

y^Vfti?*, l-vf/V)**, f-^t-5X*. ^ 
■y^^u *<Offi©^®^ (SMD) ^•yTSW^SP 

C00Z 1] 



(4) 



to 0 2 23 B 1 fiM3ma-£8S&flg£fK«8UH:7 

f^«?**i o**rs. coayf^-ff** 

1 OOflSJffiSlCtt, 0©PW?3lSfc:BB£ 
«LT2BS„ 3Vx>9iKF*«:l 0©Jg«K:1fteW[B 

3«, <0. 6~5. 6mm) x (0. 3~5. 
0mm) X (0. 3~ 1 . 9mm) SdT7$S. 
CO 0 2 4] rtaJS®»3 tt, SttfBtf 3 >f Vif#F 20 

i o ©*f a 2 «sas<D£ffiicssfc«tiif * * 3 
fcaatTfe*. -*t<ofla$*S4tt, nyf>t«f 

[0 0 2 5] avxVlJ*?***! 0»C*JV*T, PiOTl 

&a 3 « * tfrnmrnwa 2 nwttmvmnmmc 
«, mssmmtz a*<sBaLT*»>, m?*wi 0© 

[0 0 2 6] SKSI*««2feJ:Cmil3K«#H2 a© 30 
CO 0 2 7] *3Safga©B«{*«S8»8«rt=«, MS 

^»©ffifc«HHj«»6^WLTa5orfej:v^ as 

tt, S r, Y, Gd, Tb, Dy, V, Mo, Zn, C 
d, T i, Sn> W, B a, Ca, Mn, Mg, C r, 40 

wtt©a±*, fflmfa msm.(Ofokt3i£*®zcb 
co o 2 8] aa, a i fc^-rsrasawi 2 ©«a» 

J:V>tf, #33£J©BTtt, «nR«tt«2©i£*& 2 
M ra~5 0/tm@fi-e$-5o $fc, tt<H8?«{*S2 a£> 
Jl»tt, fcfcfctf 1 O0pmHaWfim@«T?;&S. 50 
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c o o 2 9 ] rtasa&a 3 tcsti-snzmm », ®k. 

£*Tr3fc», 4&B*fl^« %&M£ 
l/Ttt, His C u , N i C uM4i»$ U 

v\> naasa 3 tic Lftafticu, aa 

•*-§?©#*&»<£ snr^«. nsasa 3 ©»*««& 

SKCUTaiRSThtfiW ISO. 5-5 p 
m, J?tL<ttl~2. 5ftmeSETl5*. 

Co 030] fwm&AKttztismmttt. 
s«nav>*v aa, c u^c u-&5fes*w4N 1 *n 

V>#, L < « 1 0~ 5 0 /i mgSTfcS. 

coo 3 1] at, *^«©-^5SBatc«saa-b9 
co 03 2] xmBmi&tut. ^-xh«fflv>fdi«© 

co 03 3] **\ &m»!am*-xh%w&r%. * 
mBBmett. aafts/B-<-x h«, maafte* 

ttass-eaiasns. c©a»t«. <aafctst;T, rt 

CO 0 3 4] CCBBftWffl^-X t*jfl*YC« H 1 te 

^-raaaaws 2 «r * ^aaa(t« 2 a ^^jbts 

ciiWiSJ 1 , 49tartt« acKR Ctefc^tf 1 2 
0 ft mjS) © y 'J h *H3fitS UT 

v>a©T7, ttT©s«BT?tt. mwav^Mnra 
*S2 a *«j^raa^*^i:UTawr5. 
[0035] R»tis»i:Lm aaifcaaflcaa 
a^ft©ffifi2fc^c:, ^^^fisrsjg^t, na^ 

CO 0 3 6] 2SlM*m#T&BmtLTli.. TUB 
a, Sr, Ca, Z r©8ft»*J:rf/i!ftH;iKatJ: 

owwncasftrtHwa^Bft*. «*»«««■*' 

KSfcLTtt, Sr« Y, Gd, Tb, Dy, V, M 
o, Zn, Cd, Tl, S n, W, Ba, C a, Mn, 
Mg, Cr, Si, L i*J:tfP©aft:«rt3J:tf/SS: 

aaat * 9 «ft»«cft* ft^w^estf n% 1 saw 
jt, j5F£b<tt3«aea:©#-iMW&sft»a^aft: 

co 0 3 7] cns©Kfi»5fea:, aa, ^laara 

0. 0 0 5~5 jtm6&©fc©#/a^&n«. c<0£v 
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fe. <Stt8, ffl«5 0 0~l 3 0 0-C, #£L<fct5 0 
0— 1 0001CX *6fc»*L<tt800~l ooot: 
fcT, 2-1 OBSHStfE, 2SS#fcTfT5. #^*\ 5? 

t»»u s**k8*i#5. m^sj-fc. t&sgi&i cs io 

Co o 3 8] *3Rsra*a»*oBinif*»s©$w« 

5 s~7 5sa%safrntf*v\ 
C0039] /Wv^tffiklttt, -^m/u-ytn 

;K -fe^o-x, *?81I7 , *y;l/«fli, #?814#yti- 

u^ysiifciraw^sti*., SttttSWU oo aas 
ic«t*'^yfiiom^», 4~8aasse& 20 

[0040] RrasNkb-n*. *jgte/wv*fcfB«tt 

yx*y— (tea) , #yx?-VO/yy ca- 
rt' (PEC), yj-trUVv if-l/vyja-A, HJ 
xf- u y y y 3-;K h y * f-zl/^a/^va 2 tffll^S 

n*. >vfvj«e 1 0 oaaaBc«i-SRrffi«©fia 
9j£tt. 5o~i 5 osasseffit-rntf iv„ 

[0 0 4 1] ^faWfcl/Ttt, SK**t?*S86*tfa:i/> 

* y sw7 vt-^AS, r y ax-^ao # 
yr— „ ^v-tfvx^vgH-hy^ #yx?-u 
>^y3-;usyx*y^»«««aH^0!I^sn«. B 
«wa*u 0 onmmcmrzmmvmssfeK., 
0. i~2saa®fit-rntfj:v>. 
[0042] sjrownbTfct, m&rt&wmtmti 
14«ip3±**« <o-e&nfcf$f fcUssarnT, ft t * a 

0 oas»te«T«siBSii©aa*j^tt. 0. 1-23 40 

[0043] ±jfiLft»«»E«i:s >uy#mtet. 
mmt. tiwmt, mmt. mtmtn, 
5. iis§-vw& u -ck— x h (x-7'j-) fcsna. 

a©is?W7KT-^wi^L, *©a, /wv^tw&a^im 
jMtstxoissifeKfc*, ^^g^-rscticitJ, folk 

[0044] *ssa-ett, SBftWS^-X b*^- h so 
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[0 0 4 5] »*L<«, TE&tt©£T*WEf*. 

[004 6] a**: Og/cm' 'sfiZg/cm 
1 • siiaS, »$U<»0. 0 1 g/cm' tsW 
±2g/cn' • sjfcSSo 

S3Lg:0. 5ftmffil I /traits iffSKBl jim 
CLhl 1 |nn*». 

SC?La:0. 05cc/giS0. 63cc/ g m 
0. 1 c c/"gJK±0. 6 3c c/gjfcfflo 
[0 0 4 7] Sftoa^^Og/cm* • sTJB* 

JIW Cfcfcfctf 1 2 0/imffl) OV-Httgafr*!:* 
[0 0 4 8] g»<05BL&*Vh«-r€S fc, Sttft>G7K 

««uc< <*5ftJ6, mm (.fttzu 

1 2 0/imiB) <D^-h^fg*ffd t i'A^E^b 

aaus<ao, aB<o$asag*w< 3® 
«aiR j E-ot.«o««s»«aaL--cusv\ asoaw^ 

[0 0 4 9] mt<D$3lMti l '!^3-Z& S»*»6* 

»#«a-e-r, saaLKK (ftf:A« 

120)1 raS) <T>is- hS&BZft? £Z<7V ^^SffiU 

aaua<&D. a«o<£»aA*w<«:src«>, 

[00 5 0] COJ:?&^S©<lftt*WfSS*4:bT 

r/-^--Xm GSfek*: 0. 42g/cra' • 
SC?Lg:5. 0 0/im, S(?La: 0. 4 5cc/ 
g) j ; aE^SBHttHOCHl 8 5 <a**: 2: o 
Og/cm* • S, fiC?Lg: 1 1. 00(im>S3L 
a : 0. 6 3c c/g) ±fc. P V BS&flB&B (XX 

i/.y?Kx-u swcft^iaaao sa^uft tch 

1 8 5&&9 0. 053g/cm* • S, 

§C?Lg:3. 6 5midv Sv?La: 0. 3 4 c c/ 
g) j ; ?9AttK® ry/wer (a*^s : o. 022 
g/cm 1 'Sx^JLa^. 00 urns f&i*'- 

0. 2 0cc/g)j ; "iSAttSioy^r 

$:0. 022g/cm' •SxSCTLglS. 0 0 ft 
S3La:0. 2 0cc/g)±t, PVB3&8f|ga 

n (xxw^kx-k iWcfl^usmsD *a^u 
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ft ry;v^7«yi(a**: 0. 0 10g/cm' • 
S, SBLfSri. 4 0/»m, SOlfi: 0. 10cc/ 

g) j ; *&m*stiz. 

coo 5 n *58WTtt. c<na?mm<Dm»±\t % 

p-a<& v-f+s* z&mmitt&K 

it), »B»Jiffl^-Xh*3fj£0»K:affU, lass 

to o s 23 v-h*iass^«ftft(oia»^(Drt^s 

fitt, #*L<tt2 5T}~7 01C. "CifcS. «3Sfi&tf 

CO 0 5 33 7. 
L<tt. 0. TC/#~l. 7lC/ih J:9»*L<« 
0. 7"C/#-l. 0 7T/#TN&*. ifV-l/^-h 

S. *©»aSiSii»UM-Sf*fc. #{4B$iaj3ftD©yy 
ft, *j£2£jtfig-r£Si:, *{£t^fflSftt)Oyy-y 

COO 5 43 f&SBIHtt, »SL<», 15iK6 5 

vjn-tfsiu mffi^wsfto©^y->5/-KDia!» 

COO 5 53 ±JBOi7tUT^Snft^y-V^- 
htt, B 1 fc^"rnfllir«#fll2 a sa8*T?i& 
tK #£L<ai 2 Opmja, J:t)»aL.<ttl 4 0»» 

< tt 2 s o m m«±©sw*=rr s. 

CO 0 5 63 CO^fiBRSfMiffly'J-Vi'-hfcliBiJ 
2 - 5 0 /» m6£fc«< JSJBSnftMHJfrSfcJilS 
h©Sfflte«, H 1 te;*f PiSWSJi 3 h 

CO 0 5 73 rtSWffi/Mi^-X htt, 

*j&a-rsft»©fc©-i?*»K ±aoftw 

CO 0 5 83 WSWW^-X HSHJfiTSl88cfflV>S 

0|im, #*L<»0. 2-1 /tm&fi©*-©*^*! 
tf£v\ 

co o 5 93 Rsm&mm*-* h nftnmi* 
swas^y-vs'-i-sjsstcaH-rsi:^ *© 
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Co 0 6 03 £lc, c©.fc$fct/t#&nft8UIftfc, 

»WOT«Kw*xic*iifu yy-v^-^tLfc 

»2*J.«f2 afclSfifcS-liSftiiK JRfcUIfcff 5. 
Co 0 6 13 lli/vrv^ft^itt, ffl#©*frefT*«J; 

10 #agfi : 5-3 0 0X/^|ffl. Wfc I 0~5 0TVB& 

2 0 0— 4 0 0U Wc2 5 0~3 5 0lCx 
fi»^ra:0. 5~2 0Bf|BI, Wci~l oim 
SHSCffX : flniBLft N . kH» i: ©g£#x. 
Co o 6 23 Jftfi^feftttx Tie©*tt*<»Sl,^. 
f&gJSg: 5 0~5 OO'C/^Hffl. *Sfc2 0 0~3 0 0 

«JJfiB: 1 1 0 0—1 300Xv WC1 150-12 
5 01C, 

20 «#BSflffl:0. 5~8#lffl, 1$fcl — 3f$fa> 

?tanaa: so-5oox;/i$b> ^200-300 

"C/BflHk 

SHSWfX : illgLftN. fcH. fc©iB£ffX§„ 

co 0 6 33-ftftu m/mo&ssmts.+vms&m 

10"' PattT, WIC10"~10" Pa 

f€Sfc* rtSP«CT©»«*W8*SSS*iEC. U & 
30 CO 0 6 43 C©*7ft«W£ff^fta©SR«aStt, « 

^iaasftttfiissiae^. u < a 1 0 0 0 -ctLt, 

S6fc»*ly<tt 1 0 0 0-1 1 00*Ci:bTfT7Ct 

ftW£(A\> s^s^©«»sasftaa«afii!)% to 
a. sMis©is©a^ffti. mam>'&ji3tm%.£ 0 

t>»V^S^»fiE-C*5, »*b<tt 1 0"' P a~l P 
40 a, «tt)»*U<«l 0" Pa-1 PaT?«S. SUE 

CO 0 6 53 ^UT. *©«*P©S»S!ia*#ttTi2©* 
«»^JBI: 0-6^M, Wfc2~5^HI. 

ttmrnt : 5 o-so cc/^w, mc 1 0 0-3 0 0 

»Hgfflj!fX:4llSLftN, ^fX^. 
C0 0 6 63 «i3. N» ^JWS^X^fcJS^S 

so ica, mtf*xv^-^«ffiwrn««fc^. c©« 
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^<0«f9SfiST?Ni XfX26*^ttfcjSUftN« 
2PLft&tt> IftfNt tfX&S^ttilJSLfcN. # 

CO 0 6 7] C©,fc5»CUT$Stlft«iett GR?*# 
10) ttt, MX.tf/tl/JMPW. *VK^5XhSSteT 

o~8 0 o"ctr 1 o#m~ 1 >MBfcfc-r«c taw 

[0 0 6 8] C£DJ:9fcLTSBi?nft*^coS®-b 

Co 0 6 93 *§s«DBffifc«*-fe-7$? * yy-ys^- 30 

#fc39SH3 J:t«gtt«»o-H)-fcSaJ L < tt 1 2 
OiimiBx ±0»*U<ttl 4 OfunfiLh, «6fc»$ 
L<ttl 60,imJSLt, tiftCff£L.<l*2 S Opm&L 

c < jajg-rs c t*niri6k:ft* 0 tft*^r, 
0 1 £^tn>fV9-l fc»ttsnfflSW#H2 a*& 

j^r«fci&fc«:, ^ft©»B<oyy-v2/-hsai8-r 40 

CO 0 7 03 Lfrt>*mBffimc£ftl&< H'yS.yty 
Co 0 7 1 ] «_h. *^W®ieM0B«lte"PV>TfiWUT 
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Co 07 23 ftt*»f, ±£LitmmtBrc&, iss© 

CO 0 7 33 Sft. fcfc*«s *3?m!©ffj£©S#*m 

^^©^ufrfMrettfc^ay^v*^©^©*? 
sats*. *©«#♦£:«>, waisr«*®2aoji» 

«s<oyy-v->'-KoiMKre«ft<, *»*ft«« 
jaoyy->5/-hoaH»-c««T**ci:»> set 

co 0 7 43 
[00753 mm. 

m-f. m&KmmttLx. Bauo, (bt-o 

S®/Mt¥Xm (80 BD fcjfl^ft. BaTiOj 
<D¥^fiS»v 0. 8S|>m> tt«ffi«{4v BETA"? 
2. 3m* /g-efe-^ft. C©S#fcttUt\ (B 
a, C a) S 1 Oi : 1. 4 8li%, Y 
• Oj : 1. 0 inm%. MgCO, :0.723 
E%, Cr. 0» : 0. 1 3SS%, fcitfV. 
O. : 0.045SS%*s #4tj1?-;V5^T? 1 6«P 
ffflSsCBH&U 8«ttKH*1#ft. 
[0 0 7 63 #6*iftii«*®fP£, TEfc^txSffi 

u X7>;- ffcux^RfcLft. rat?^, *§& 
tiftR««:jas: 1 ooasast. *u»Mvirv 
utfttm/vi/yy? <m «s ns a q 

8) : 2SMSPfc, *yifl/^'J a-;vsyr.*v 
JSSjBJW (tvyya j© «SN^xvh3 6 6) : 

0. 4saa&i:> mm. w*v$m<) : 1 7. ss 

*a$t*. ^-;V5/VtJ: t) 1 6ifffffl, -^ii-g-L, - 
^CS^i£*^ft. *yt!r:;l/7 , ;l/a-;l/ (/W 

y^fflK/ («) ^-5P»P VA2 1 7 S©1 8%*S 

K) : 6mmmt. hyx^y-;i/r5v c^w/« 

iEfc^ («0 R^RTE A) : 5 5S«aSiU SSffJ* : 
2 7. 3t«, mffi-jJflB^IStes #-;U5;VfcJ:?j i 

[0 0 7 73 X-ryUXfi±fcB^l/ra&*l£f*i:UT 

©A^i-^i QE^aosm a*m : o. 4 2 g / 

cm' • S, 5. 0 0»im, : 0. 4 

5cc/g) t, #6nftSfitm«^-3— *-* 

r> a«©®*-pa^Lft», 5oxt?i 5»raKJss 
ia**n^nffmuft. 

[o o 7 83 a^S^OSSiSntt, «T©J:-5 fcffMO 
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ft. xfvuxsLhicBjesnftawt:, afc*/v-3 

&fl*«**aSLTXT:/Ux«fctt*i,ft<fc© 
■tirf*r:/ux«fctt#LT^aa^ftt,<D*, ras 

WlfcUl fcUTffFflSUft. SJBWvOWfctt, 
Il&fc.fc'JfTofc. *©£*, ffiBEtUifc&^ft. 

CO 0 7 9] R8#ff*tt, KT©i5teW£Ufc. S# 
±©&<|jJP*#* 5 0 fi iD\ 1 0 0 /i nu 1 2 0 p m, 

140/im, 16 O/i nix 1 8 0 /imte,fclf 2 5 0 /tin 10 

ft. fflmm*m&i&j-<om£&. amczm 

oft. ^-OtSm. f8f?J3*«U 1 60/xmT26ofto 
[0 0 8 0] S»(0«fiS£dttis «T<Di 5 IcfMtBU 
ft. X^vUX«±lcBffi£SnftS»k:, 
-?-fcTZ 5 0/nn©S»fcft*J:3lea#U SO 

r*&*>tit$0&B£a$wi i:u «0*«©&sbss 

%W2 tUft«^«mfiS!fk* ( (W1-W2/W1) 20 

x i o o) *»diL-ft 0 *-©jan, Baai(t*« 1 4. 

6%1?»oft. 

[0 0 8 13 g**x 
?k*200g*0, lMPainEETT«®Lfti:*0 

Hmn*ffl£u c tt*jjttta5a3ft 0 -susomm 

ft?>k:S«LTa****lBLft. gtt©$HLg*5£tf 
*ffl*n^-^t (CE INS TRUME 
NTSttH. PASCAL1 4 0, PASCAL44 
0) *JfV>TjglJ£Lfc. 30 

[0 0 8 2] mmmz 

SfcfcLT. CHI 85 (SXWmm) ±»=PVB36 

StfJLftCHl 8 smtm. GS*45: 0. 053g/c 
m* • S, SSlg : 3. 6 5|im> SGFLS : 0. 3 4 
cc/g) *fflv^6WJ, flfiSWl tra«fcUT. S 

n^niwiBUft. *©ism, aJBStifi*fr^ft. rot 
fa»ms<os«S(i:*« 1 2. s%-efe^ft. ' 40 

[0 0 8 3] SBEQL1 

S*fcLT\ V/1/3K7 OfcAttS* 2bk*: 0. 022 
g/cm' 'Sx^FLgiS. 0 0/im, SCJUI: 

o. 2 o c c/g) */a^ftjewau ssssw i tragic 
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aa*^nen»fl5Lft. *©isj& 

ft. E#JP*(i> 2 5 0/1 mTffcoft. *B©$8»B* 

fear s«B6*ra©s*jw t*« 1 1 . 6 o ft. 

[0084]gffifflLi 

SttttT, y**r es?AttsD ±icpvBS,ttfKa 

ftV^*7«Sl G8*J£: 0. 0 1 Og/cra' • 
S, SBLg: 1. 40/inu SCJLH: 0. 10cc/ 

g) */av*ft£Wtts 5asffiii:iafl»cuTs &**$© 

ffffiLft. *©e«, sfiianttaipoft. b#wi» 
a, 1 4 o/imTiB^ft. aa^osssafiittciif seas 
Maosaasft^tii o. i%T?»oft. 

[0 0 8 5] fttMi 

sfttLT, PHso (dttmmm, m&: s. o 

Og/cm' • S, SSlg:30. 00/injv^7L 
«:3. 00 c c/g) *WVfcJWfl-tt, SSSS0IJ1 fcPI 

«fcur, a*pB*©&B»tv refstst*. ^.t^ses© 
?asB«fi**n j ens i fiDitft. *©«ss> &*Mantf£ 

[0086]£BI2l 
g#HbT\ CHI 8 5 ffi^FSLBttBL 21 
0 0 g/cm 1 »S»S3L£:il. 0 0/im, g?L 
S:0. 63 c c/g) *«v^ftfiW«. &ffi0Jlf:P3 
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